Morpholino-functionalized silicon nanowire biosensor for sequence-specific label-free detection of DNA.
We investigated Morpholino-functionalized silicon nanowires (SiNWs) as a novel gene chip platform for the sequence-specific label-free detection of DNA. Morpholino attachment and subsequent Morpholino-DNA hybridization on silicon surface was characterized by X-ray photoelectron spectroscopy and fluorescence microscopy. The resultant Morpholino-modified surfaces showed high specificity of recognition for DNA. Subsequently, by using the same protocol, the surface of the SiNW biosensor was functionalized with Morpholino, and this was used for label-free Morpholino-DNA hybridization detection. Real-time measurements of the Morpholino-functionalized SiNW biosensor exhibited a decrease in a time-dependent conductance when complementary and mutant DNA samples were added. Furthermore, identification of fully complementary versus mismatched DNA samples was carried out by the Morpholino-functionalized SiNW biosensor. We demonstrated that DNA detection using the Morpholino-functionalized SiNW biosensor could be carried out to the hundreds of femtomolar range. The Morpholino-functionalized SiNWs show a novel biosensor for label-free and direct detection of DNA with good selectivity, and a promising application in gene expression.